clinical diseases by, for example, immunosuppressive treatment. A similar situation may exist for warts. Immune reactions are certainly important in this connection, but they are evidently not the only regulating factors. Metabolic changes or regulation at the cellular level may be of importance in these viral diseases.13 22 In the present study an inverse correlation between the occurrence of warts and rheumatoid factor was found. Rheumatoid factor can enhance and amplify neutralisation of herpes virus antibodies in the presence of complement.24 Similarly, rheumatoid factor might help resistance to wart virus in vivo. This suggests that rheumatoid factor should be considered as an active factor in immune reactions against viral infections.
clinical diseases by, for example, immunosuppressive treatment. A similar situation may exist for warts. Immune reactions are certainly important in this connection, but they are evidently not the only regulating factors. Metabolic changes or regulation at the cellular level may be of importance in these viral diseases.13 22 In the present study an inverse correlation between the occurrence of warts and rheumatoid factor was found. Rheumatoid factor can enhance and amplify neutralisation of herpes virus antibodies in the presence of complement.24 Similarly, rheumatoid factor might help resistance to wart virus in vivo. This suggests that rheumatoid factor should be considered as an active factor in immune reactions against viral infections. 31, 192. 24 Ashe, W K, et al, Science, 1971 , 172, 176. (Accepted 8 November 1976 Atenolol, methyldopa, and chlorthalidone in moderate hypertension J WEBSTER, T A TEFFERS, D B GALLOWAY, J C PETRIE, N P BARKER British Medical Journal, 1977, 1, 76-78 Summary Combined treatment with low doses of different drugs is widely used for moderate hypertension. The effects of atenolol and methyldopa at two dose levels and in combination at the lower doses were studied in patients with moderate hypertension on continuous treatment with chlorthalidone. The mean reduction in standing blood pressures obtained with atenolol 150 and 300 mg/day was about 27/17 mm Hg and with methyldopa 750 and 1500 mg/day about 28/14 mm Hg. Combined treatment with atenolol 150 mg/day and methyldopa 750 mg/day for four weeks resulted in a reduction of 38/25 mm Hg. No difference was observed between the effects of the two doses of atenolol or between the two doses of methyldopa. The lower dose of atenolol was better than the lower dose of methyldopa in reducing lying and standing diastolic blood pressures.
These findings show that in patients on continuous treatment with chlorthalidone the addition of atenolol Introduction Methyldopa and diuretics such as chlorthalidone are widely used to treat moderate hypertension. Atenolol is a new cardioselective p-adrenoceptor antagonist, which is an effective hypotensive agent. No within-patient studies have been carried out to assess the effect of combined treatment with atenolol and methyldopa. We report the findings of a study to assess the hypotensive effects of atenolol and methyldopa alone and in combination in a group of outpatients with moderate hypertension on chlorthalidone treatment.
Patients and methods
In the procedure we followed patients were invited to participate in the outpatient trial if their morning lying diastolic pressures were over 105 mm Hg and under 125 mm Hg and all other outpatient and ward blood pressures confirmed persistent increases in blood pressure.' The nature of the trial was explained and all gave their consent.
After discharge from hospital the patients were seen at the hypertension clinic within two weeks. The protocol excluded patients whose lying diastolic blood pressures fell below 100 mm Hg after a four-week outpatient run-in period on chlorthalidone treatment and placebo. One 25-mg tablet of chlorthalidone was taken (Hygroton-K-Geigy) in the morning during the run-in period and throughout the study. After the run-in period a double-blind crossover method was used to assess the effects on lying, standing, and post-exercise blood pressure of three treatments, each provided by two identical-looking tablets given three times a day. The treatments were: (a) atenolol 150 mg/day for two weeks increasing to 300 mg/day for a further two weeks; (b) methyldopa 750 mg/day for two weeks increasing to 1500 mg/day for a further two weeks; and (c) atenolol 150 mg/day and methyldopa 750 mg/day for four weeks.
Each treatment was given for four weeks and the treatment periods were separated by a four-week "washout" period on chlorthalidone alone and placebo. Patients were given their drug supplies in three containers (A, B, and C), and were instructed to take one tablet from containers A and B three times daily (0800, 1500, and 2200) and one tablet (always chlorthalidone) from container C. During the run-in period and the washout periods all A and B tablets contained placebo tablets that looked identical to the atenolol and methyldopa tablets. Two-week supplies of drugs were given to each patient in prepacked and paired containers.
The patients were seen every two weeks, and their blood pressures were recorded using Hawksley random-zero sphygmomanometers under standard conditions at the same time of day, in the same arm, and by the same observers. The mean of two or three blood pressure readings after three to five minutes lying and after two to three minutes standing was recorded. A single reading was taken after the predetermined exercise load specified for each patient had been performed. The diastolic end-point was taken as the phase-4 muffle. Between-observer comparisons of the blood pressure readings were made at intervals throughout the trial.
The observer not recording the blood pressure completed the questionnaire on symptoms in another room. Separate forms were completed for every patient at each of the 12 visits. Questions included volunteered information in addition to specific items about general wellbeing, dizziness, headache, energy, tiredness, mood, sleep, dreams, chest pain, ankle swelling, dyspnoea, and bowel habit. Tablet counts and body weights were also recorded.
Results
Fourteen patients (10 men) aged 28-64 years (mean 49-8 years) with a mean initial weight of 78-5 kg (59-99 kg) completed the trial. Tablet counts were satisfactory throughout (>90°o The comparison of treatments showed that atenolol 150 mg/day was better than methyldopa 750 mg/day in reducing lying systolic (P <005) and diastolic (P <001) and standing diastolic (P <005) blood pressures. After two weeks of treatment atenolol 150 mg/day combined with methyldopa 750 mg/day was better than atenolol 150 mg/day in reducing standing (P < 0 01) and postexercise (P < 0-001) systolic pressures and lying (P < 0-05), standing (P < 0-01), and postexercise (P < 0-001) diastolic levels. No difference in the reduction of blood pressures was evident between the effects of 150 and 300 mg/day of atenolol. No difference was observed between the effects of 750 and 1500 mg/day of methyldopa or between atenolol 300 mg/ day and methyldopa 1500 mg/day. After four weeks' treatment the effect on blood pressure of combined treatment with atenolol and methyldopa was no better than that produced by atenolol 300 mg/day but was better than that produced by methyldopa 1500 mg/day in reducing lying and standing diastolic blood pressure levels (P < 0 05). Comparison of the effect of combined therapy after two and four weeks of treament showed no significant differences except for a rise in standing systolic blood pressure.
Mean (± SE) blood pressures, pulse rates, and weight during run-in and treatment periods in 14 patients on continuous chlorthalidone treatment The pulse rates during the atenolol treatment were all significantly lower than those during the methyldopa or non-atenolol periods (P < 0001).
Analysis of the questionnaire on side effects showed that the periods of treatment that incorporated methyldopa could be identified. More patients complained of dreams, increased sleeping, increased tiredness, and reduced energy after four weeks of treatment with methyldopa than during the three periods of treatment with chlorthalidone alone or the one period on atenolol alone.
Discussion
In patients with moderate hypertension on continuous treatment with chlorthalidone the addition of atenolol, methyldopa, or low doses of atenolol and methyldopa in combination is effective in reducing blood pressure. The fall in blood pressure with the addition of atenolol 150 mg/day was greater than that with methyldopa 750 mg/day.
The doses of atenolol chosen for study were adequate. In other studies we have shown that atenolol 50, 100, and 200 mg once daily2 or atenolol 200-400 mg/day, or in combination with bendrofluazide in twice daily doses,3 reduces raised blood pressures. In both these studies an increase in dose above the lowest dose did not further reduce mean blood pressure levels. This finding has been confirmed in the present study. Doubling the dose of methyldopa from 750 to 1500 mg/day did not increase the hypotensive effect significantly. This confirms the findings of Barritt et a14 and of Scott et al (personal communication).
The design of the study incorporated a run-in period and washout periods on chlorthalidone. The diuretic was included because in a previous study in a similar group of patients a period of treatment with placebo alone was included' and the mean levels of lying blood pressure during that placebo period were high-183/114 mm Hg (phase-4). Although we took the precaution of using a background diuretic we now believe that a lower initial dose of atenolol or methyldopa should have been used, because two patients on chlorthalidone had to be withdrawn from the study because of severe and symptomatic hypotension when the lower dose of each drug was added.
